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Antiricrobials Division, (7510C) Date 3;23

“Teroplate version 11731

 STUDY TYPE: In Vitro Maramalian Cells in Culture Gene Mulation Assay in Mouse
. Lymphoma L5178Y cell line; OPPTS 870.5300 [§84-2]; OECD 476.

PURITY): Not reported
. SYNO S FQ ” ED s : Polymeric Xylenol Tetrasulfide
 CITATION: Cifone, M. A. (2002) LS178Y TK *“Mouse Lymphoma Forward Mutation Assay
G with a Confirmatory Assay with Polymeric Xylenol Tetrasulfide (PXTS).
~ Covance Laboratories Inc. (Vienna, Virginia). 23134-0-4310ECD. February 1,
©2002. MRID 460626-18.

 SPONSOR:  Akzo Nobel Functional Chemicals, Inc, Dobbs Ferry, New York

. Inamammalian cell gene mutation assay TK ** (MRID 460626-18), 1.5178Y mouse lymphoma
" cells cultured in vitro were exposed 10 Polymeric Xylenol Tetrasulfide (PXTS), (Lot No. 1685~
11-1 Batch No. 6, Bottle No. 1) in dimethylsulfoxide (DMSO) for approximately 4 hours at
concentrations of 0.498, 0.995, 1.50, 1.99, 2.99, 3.98, 4.98,5.97, 6.97, 7.96, and 9.95 pg/mL
(Trial 1,£89), 0.500, 1.00, 2.00, 2.50, 3.00, 3.50, 4.00, 4.50, 5.00, 5.50, and 6.00 (Trial 2, -89) as
well as 0.500, 1.00, 2.00, 3.00, 4.00, 4.50, 5.00, 5.50, 6.00; 6.50, and 7.00 pg/mL (Trial 2, +59),
in the presence and sbsence of mammalian metabolic activation derived from the liversof
Aroclor 1254-induced male Sprague-Dawley rats. ‘A dose range-finding assay, with and without
metabolic activation, was performed prior to the forward mutation assay to determine test article
concentrations for the mutation assay.

Initial and confirmatory mutation assays werc performed with PXTS, in the presence and absence
of metabolic activation. Induction of cytotoxicity ranged from pone to high. The test article was
found to be non-mutagenic in this i vitro mammalian ceil gene mutation assay in the presence
and absence of S9 activation; the positive controls did induce the appropriate response. There
was no evidence of a concentration- related, positive response that induced mutant colonies
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This study is classified as Asceptable-Guideline and satsfies the guideline requirement (OPPTS
870.5300, OEC] 476) for in vitro mutagenicity (mammalian forward gene mutation) data. s

o S oried and dated (;Ly* Q;mhty Assurance, and Data Confidentiality -
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Polymeric xylenol tetrasulfide (PXTS)
Blacksolid

Batch No. 6, Bottle No. 1, Lot No. 1685-11-1
Not m&;mpmﬁmmy of Sponsor
Not reported.

Notreported

Dimethysulfoxide (DMSO)

None
DMSO, 100 pg/ml.

Nonactivation: Methyl methanesulfonate (MMS) (13 ug/mL)
Activation: Methylcholanthrene (MCA) (2 and 4 ug/mL)

X oclor 1254 | XI Rat (Sprague- X | Liver

| Phenobarbitol Mouse “ | Lung

None | Hamster th

Liver homogenates were checked for sterility and enzyme activity. Table 1 illustrates the 89
Metabolic Activation System for the main and preliminary toxicity trials. The 59 activation mix
was prepared commercially (Molecular Toxicology, Inc., Boone, N.C., Lot No. 1111) and kept
frozen (-60 to -80°C) until needed. Prior to addition to treatment medium each batch of 89
activation mix was monitored for activation with the positive control (MCA).

TABLE 1. S9 Metabolic Activation System*

Component . Final Concentration in Caltures
NADP (sodium salt) 3 mM

socitrate 15 mM

$9 homogenate ~10 yLimL

Data omined from page 10 of study repont
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" 4. Test cells: mammalian cells in culture

X | mouse lymphoma L5178Y celis V70 cell (Chinose backstér luny )
; ! K fibmhiasis) o Jo
I | Chinese hamster ovary (CHO) cells (K1) list any others I
Media: RM 1640 supplemented with horse serum {10% by vol.), Pluronic® F68, L-glutamine, wdimn :

; ﬂlm, aad mmamycm

dica ked for Mycoplasma contamination?
?enwiacaﬂy ehecked for karyotype stability?
Penadzcaily »qtean.wd against high spontaneous background?

5@_@& , X Thymidine kinase Hypoxanthine-goanine-

(TK) phosphoribosyl trmfum

(HGFRT) .
bromodeexyuriding S-azaguanine (B-AG) ouabain. -
{Brdll}
fluorodeoxyuridine S-thioguanine (6-TG) 20 uM

(FdL)

Nenactwated wﬁdzttons Pmc;plmmn test: 0.197, 0.393, 0.785, 1.57, 3.13, 6.25, 12.5, 25.0,
: © 500, and 100 pg/mL

Pn]xmmary toxicity test: 0.197, 0.393, 0.785, 1.57,3.13, 6.25, 125
25.0, 50.0, and 100 pg/mL

Mutagenicity trial I 0.498, 0.995, 1.50, 1.99, 2.99, 3.98, 4.98%, 5.97%,
6.97%, 7.96%,9.95* ug/mL .

Mutagenicity trial 11: 0.500, 1.00, 2.00, 2.50, 3.00, 3.50, 4.00, 4,50,
5.00%,5.50%, and 6.00* pg/mL

Activated conditions: Preliminary toxicity test: 0.197, 0.393, 0.785, 1.57, 3.13, 6.25, i2,5
. ‘ . 250,500, mdl%ugme _

Mutagenicity trial I 0.498, 0.995, 1.50, 1.99, 2.99, 3.98, 498, 597+,
6.97%, 7.96*, and 9.95% ug/mL

Mutagenicity tial II: 0.500, 1.00, 2.00, 3.00,4.00, 4,50, 5.00%*, 5. 50,
and 6.00, 6.50%, and 7.00* pg/mL

* Treatments terminated due to excessive cytotoxicity
#¢ Treatment terminated due W availability of sufficient higher doses
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"'ﬁxpesadm the test wmpauad in i% DMSO for approximately 4 hours in treatment - i
. iD mL) comprised of Ftscher s medium supplemented with hem seum (5%

" the xm!y culmms chosen. é. cell total of 3x 10“ were suspended in a snﬁ agar medmm sel ‘
- . for TFT-resistant mutants and this total was divided among three dishes (100 mm). Absolute.
~ selection ciomng efficiency involved 600 cells sceded in three dishes in the cloning medium. All b
dishes were incubated for 13 days at 35-38°C, 95% humidified air, and 4-6% CQ,. The Loats
Associates, Ine. (LAI) High Resolution Colony Counter (HRCC) System for the Mouse
Lymphoma Assay (+89 Trial 1, Version 1.05d; Trial 2, Version 1.05f) was used to countthe
' utant &aqmacy, relative ciamag eﬁ'icwncy, and reiatzm mtal growth {R’i‘{}} we&e

c. All test cnitures ireamé as described above including observation af appearance before and
 after treatment and monitoting of pH. Deviation from this involved the addition of the 89
activation mix to the treatment medium prior to test article for the metabolic activation mutation
assays. Two trials (initial and confirmatory) were performed for assays with and without
- memboiic\acﬂvamn. Sizing analysis was a.isa performed in this study with the L5178Y TK*

3. Evaluation Criteria: Crxteria for a valid assay were as follows: a gmsmve response indicating
a mutagen was cvaluated as a dose~dependent 2-fold or greater increase in mutant frequmcy in
relation to the backg,reund mutant frequency (vehicle control). The absence of a 2-fold increase
in mutant frequmcy indicated a negative, nonmutagenic response for 1 of 4 situations. 1)t0x1¢;ty
of dose range causing 10-20% RTG, 2)test articles relatively nontoxic for doses exceeding the
lower of § mg/ /mL or 10 mM, 3)dose range of 2 times the culture medium solubility limit, or
4)increases in mutant frequency that are not repeatable in confirmation trials.” An eq

‘response would be considered if the positive or negative evaluation was inconsistent.
Addnwmi}y, any fest article treatment that reduced RTG to <10% would indicate excessive




A tmitam fmquemy thai was greatcr than 2 times the average backgrmmd {Triplicate vahxcin _

control mutant frequencies, averaged) was calculated for each assay to provide a threshold value

In vitro thn!m Cell Gene Mutation Assay fmji?mﬁali i
. OFPTS m,ssw le% '

to compare to test article and positive control mutant frequency results. The initial nonactivation

- average vehicle mutant frequency threshold was 130.9 x 10 was well above the mutant

frequency values (52.2-100) for the test article and well below the duplicate positive controls

- (MMS 13 pg/mL) which were 593.4 and 574.2, Relative cloning efficiency values ranged from
'83.7-106.0% of solvent controls. Mutant frequency values (per 10° cells) ranged froma

minimum of 52.2 (at 0.498 pg/mL) to a maximum of 100.0 (at 3.98 pg/mL) with no dose-

response relationship. There was a positive response with the positive control although the test

article cultures indicated negative responses to the assay. The mutant frequencies were thhm
1aboramry h;stoncal control ranges.

Wmm@@m

Relative cloning efficiency values ranged fmm 7‘3 5-103.3% of solvent control and mutant
frequency values (per 10° cells) ranged from 2 minimum of 87.0 (at 0.498 pg/mL) 10 a maximum
of 123.4 (at 3.98 pg/mL) with no dose-response relationship in the activated cultures. The
solvent control average mutant frequency threshold was 154.5 x 10, The test article mutant
frequency responses were less than the vehicle control while the positive control values were
much greater at 318.4 (MCA 2 pg/mL) and 279.3 (MCA 4 pg/L). The positive control mutant
frequency results indicated a positive response while all of the test article doses did not. The
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s e cloning efficiency vﬂues raags:d from 97.1-129.5% of solvent wntwl Mum

a *freqamcy values (per 10° cells) ranged from a minimum of 62.6 (at 3.00 pg/m

- of 108.6 (at 4.50 pg/mL) with no dose-response relationship in the activated cultiires. The
 solvent control average mutant frequency threshold was 152.5 x 10 while the positive control
- values were 396.6 and 411.4 (MMS 13 pg/mL). The positive-control mmwmﬁ elicitedaclear

- positive response,  demonsirating the sensitivity of the system to detect mutagenicity. The mutant

e quumcm were wx%hm labomtory %ustomai control ranges.

L Reiath c&amng zfﬁcwxs{:y valucs rax;,ged from 89.0-114.6% of solvent control. Mm .

frequency values (per 10° cells) ranged from a minimum of 74.5 (at 2.00 pg/mL) to a um
of 135.1 (at 6.00 pg/mL) with no dose-response relationship in the activated cultures. The =

~ solvent control average mutant frequency threshold was 154.2 x 10 while the positive ccaiml

© values were 246.8 (MCA 2 pg/mL) and 315.1 (MCA 4 pg/ml). The mutant frequencies were
within laboratory historical control ranges. There was no indication of the test attmie inﬁrcasmg
mutaat frequsncy although the posmw gontrol clearly elicited a positive respensa
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PXTS OPPT 8708300/ i}m 476
Table 4. Confirmatory Mutation Assay (Trial 2) With aad Without Metabolic Activation® :
Nonactivated 59 Actmtgd o
Trial 2 ) =
: Cloning Mutant Frequency Cloning Mutaat ?Nquwcy
: Efficiency {x 16-6) Efficiency x106 }
I Vehicle Control 71.6 76.1 80.6 e
{i}ﬁ&)} 7i:d 4.7 67.3 865
: 61.1 78.0 75.8 758
Vehicle Control N/A 152.5 N/A 1542
Average Threshold

Positive Control

43.3¢c
47.8%¢

3%.6
4114

73.8¢
7L

3150

. Test Article {;xgmm’

0 500
1.08
th
2.50
- 3.00
350
4.00
- 4.50
500
5.50
6.00

12935
1070
1103
1236
1223
1204
97.1
109.5
NIA
NA
Na’A

69.3
75.5
73.3
70.6
626
75.1
104.7
108.6
N/A
Nra,
N/A

N/A
1024
114.6
N/A
99.3
N/A
98.3
39.0
1656
200

S Dita-obtained i‘mmyag&%&mﬂ
® Values excluding concentration are rélative to mmwdmg vehicle contro] valie,

27 in the stady r&;mﬂ

®MMO 13 gl (-89, nosactivated)
4 MCA 2 and 4 pg/mL(+99, activated)

11L. DISCUSSION and CONCLUSIONS

A.INVEST

this study.

was not report:ﬁ

ORS’ C

LUSIONS:

S: The test maienai PXTS, did not induce TK locus
forward mutations in L5 173Y mouse lymphoma cells. PXTS was evaluated as negative and not
considered mutagenic in this in vitro mnmahan cell mutation test under the &es{ cnmimm& af

B. RFYiFWER COMMENTS: PXTS was mtﬁ mutagenic in this in vitro mamma} an eell g%ne
mutation assay in the presence or absence of 89 activation. The positive controls induced clearly
positive responses, demonstrating the sensitivity of the test system to detect mutagemc aetzvﬁy

C.STUDY I?FFICIFNCS{ ES: The following minor deficiency was noted: { 1} swmmal ana}ysis
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D. STUDY CLASSIFICATION: This study is classified as Acceptable-Guideline and meets

“ the guideline requirements for an in vitro mammalian cells in culture gene mutation assay in

Chinese hamster ovary cells (OPPTS 870.5300 [§84-2]).

(3




